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(54) \3mv*m immmmm^tf^om^m 

(57) [SK] 

[MM] HD***«>3imi»fc, if* 

1 il:*»»SltlR 2 *s J; * i £>jte»ftSJ8i 3 tffM 
S*U «l«>l6«MHII3«>*B*»bfi»l»4*rl«rr 
*^«S*»5*, *6a*3J:(;iftB6b^bfi»SX 

frhm&tshho jfciMi8^> ^ynyifiiffli 

813, £«ffl6*5«fctf=>'** h'*? 3V 



s 

T 



[§«iis 



* 

A 
n 




1 

-fix., fl9IEStg^-ffi^bPflH«r*>«tTtt-ffi^Ji*l- 

*^»«*»(DmE«««t«»«^»«+SEIIfc« 
J: 5 fc*fc< i <>-«**«tt*t»^* 5*** 

wE*^««*«^wE#^»»«i»*^»tHL, me 
««»£<7>fHu:sn*Rt:TffiE««ffi^ misssid 

[K#*2] «fEJE«#. ffflEXtt«. *5£tfj|fjfSg 
fc<DmU*^?? h'<? K&©IB»cffllB«:BITTWE* 
SdEStR«I^S»«l^ffi^ asJcWWE^v^^ 
h/^ K*B5t>^*5l»**i^E«^*a#^l* 

[ft** 3 1 av** K*:«*.fcStRfc, 

trwE*^»»fla«^a*«ft*r*u-rsffl**w 
E«£*ifc##«ftS3te»£. 

ME*«±^«E**II**««:«»ES«»-B^b# 
antrTXtfU ffjESS^flfrE^** KfcffiE 
*^||S*«©lWE«««*««tt^**"*'*EI»*:* 

fflE***R«**B«>, fflE«MN-#fci" 
»j>*»fe«ffiU ME5c#«&«>IB^2IIIIS:l«TrWE 

KofiiE^** H'*? KirO|HJcSBI*HrrfflE3 

] fi9EStR<ofl9E*^»S*««I^*ffi^ 

fcffiE*fti»RWJR^*ffifc^*ft fc * 1 

JR£«rS fefc*TU )WEJBl«>***<WI-t^WE*^ 

*cE*^iRS*#»«ffiS- 
[ft** 5] jfflEi&Sfcffiffl^ fiiiEStR«lfcR*HH 
<&ffifcfflE*#il»fc»^fc< fct>-«#E«Sft"C 
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2 

[»**6] fftES«0>lME3>'** 

[11** 7 ] |»E* tfflE£«*>ffiE= 9 

[If** 8 ] tRfti- & - ^ £ 5 

ort^*««LrfflE#^»»tt«ol^*«*:*ffl 

mE*#m»*««>WEm«« £ «ftw^*«s*ts 3 

a? «Ell««tH»KJ:0«H*nfc1WE** 

<b$9, 1WEJBl^**tftfl«J:^«iE#^»a*»4r 
50 jWfE*i^**«««*»&#*^^**+****^^ 
jfflE##l*»fc«*>, «rE««»^»JK-f 

2ffl«:HrT#lE««»*5 f ttrfl9EX«p»«>, S9ESS 
W£K*frttl*>ffiS:Bi'\ ^oWEStR^WE^^^^ H 
K^oBBicffiHISrHrrSflEaV^^ K*« 

[IS** 9 ] *^»Sr»JR-f 5 £ fcrtt#rt»fc J: 9 

h^s/ K{cflEm@a$r^^{-^i"S 
E»*t»- *J:0«EIWtl«rll 5* 2 
50 b^9. «fE*l©l6»««H±^ME*^l»S*««r 



3 

me* i <D&*#&m*t>m>-£r%#+ t > 

ffiO^RfcMB^BSrB^ ^oflUESIE^WEa^^^ h 
/<? KfcOlBicfilRltHrriWEaV^^ h/<s> KSrS 

fcor-*>SW** i~9 m^r*i*» 1 *fcE**>»a* 
E^*W»»A*ft**w+* tt ** H1 ** fc^wa. 

fflESK^WEa^** h^y K«fl!)ffiJc»rtS*i, Sir 
E*^»a**^WE4*»R^HB»SnfcWE#^<* 
<d b *>ffJE&«Sf JK*3Sifi Lfc*^l**:WE4**f Kfc 
fitfTR&f-f ffiE£«»Rfcfctf 
±©T»fc±ori»EA*«*:MIR-r*fc»«>*^» 
RWJg£, 

we*^*r»k** 5 x ? fc»E**»R*t»«>*B 

fiHE*^** h'*? KfclWE*a««r«*W^**"#"S 
btttK WE«i^|ft»i»«K±TWE*^»S*«S: 

WE*^»ft**«>WE«»«^b»a^^ b»e««« 

*5 J: tfffiE* £ f% 2 KB * HTTlME««»*3 <fc 
tffflE£#ffl*>* jWESfiffl^KtfW^Bfcflh^ ^ 
fi3E£«*>WE3>'** h^y h^oBii^rilritT 

SflElflM^ fiSESffiW^R^fll^E^*^*^^ 

[M3R«i 2] twEtaftttaw* 5 * 

in** 1 3 1 * - 1 x-mmmt * 

«fc o TtaSMEfls ur we*#h» 

tti-r^^s^ffi^> fc*tfKtafttiffifflfc«swfc*** 

ffiE*«» 3 K*« 

MEStR^lWE^v^^ KW*>Bfc#J*S*tfc* 
ftlftRliJK&. 

tME**«R»MI*« 5 £ :> fcME#rt*RI«W>«B 



5) ^12 0 0 1-2 1 5 1 5 1 

4 

mu^y?? KfcWE«s<B*«*wt*i*i-5 

#JES! 1 ©lft»#*«^b#*»-fr , t*»+****fc * 
ifE*^»»ft««. WE««»^#i6+5*»*l*< 
»£j&>&S8fcHU HfE«l«*J:WWES»»fc«>RI^ 
SIBtBrrttE«««*3j;WlWE*»»«>, MESS 
(HfcK*MB«>B*S^. ^offiEStR^WEa^^^ H 
M KfcoflfcffiBfcNITTfl&E^** h'^ KSrS 

T, 

(WESSE^WEa^^^ H'** Ktt*>*Bfc*3tf SWE 
#^*ft*«fc#JSi-6«»fc1»E**IIR»«*»* 
-f 5Xg^ 

(WE*^ilR»f*** 5 J: 5 fcffiE*#»K*f»*5 
JHE««ot*t**io«Bfc»EJII 1 

fitjES^ME^^ h^y KttO0>*ffil-*5tf5ffiE 

WE* l 5 J: 5 fctffESS l *>«ttJB*3 £tf 

WEJSi^lftftftaR^^^^Sffi^* itlE^ft^ 
Sft»©i»E#^»Rtt«^^WIWE*#»©frEJB 2 
Sfc«>o* l o#»R 

Xg£, 

j<? WEJBi ^ »E*l©«ttJit»*S-r*«» 

o«ffiti»Eta*«a»*:**i*s^*^^ 

«IE*^*»R*^J: ^WESftW^WEIS 2(0»»« 
MEffi«>lUlftSH« WE* i*5J:V* 2 

ftligny^^ h/^ K{cflftEX«»^fltrEE»tt»*« 
« fc » ^ % 1 <& B n W *r»*i" 5 xm i: > 
#0 WESB2^tt»JK^, WEtaSttBai^W^^* 5 *** 
t»Etti«fc#tt-r6*»t. (»Btl**lH«#«B-r 
5i5fc*2«>lla»«r»l*i"«X«i:, 
MESS 1*5^^*2 ©SB Pffl^rtffl. t^:ffiS20 

WEi«»wlWEE»tt»*:»*i"6fe«>^A*K** 
j^-r^XS^:, 

2 (Z>tr»«^«ffl-f 6 «t ^ fcMEAMUl*:^^- 
= >^trWE*^«S*»^WE«a**J:lfWEX 

^aoWEEHttWfcJSSt+SlSi , 
so (WEA*Rt»5J:5^1WEA*fll*J:a c WEJIl2©» 



5 

o* 3 o*t*W*r»riti-SX«fc > 

mm% i ©«ttJi*»ui-« * 5 fcttE* i ~m 3 

JWfc/^-^^LT* MB* 1^*3 

rtSnfcW1B*2 0|6»««R*:»flti"*xafc, 
fl»B*3 0*t»K0»B, asj:VME*i 

BloSWL t»E3E»«fc«E«»fc©lll«>ffilB* &<fctf 
MES«*>fflE=*>'** h^y FfcMBK«i:*>l«l*>£ 

m s fc » *>* 2 <d®&m sunt. 

ME*3 0tt»R^ MEa*«B«K:#Ki*6*»«> 
-«**fflrS^5tl»E*2<0«ttJB«:^i5 r -->'^ 

-f£xa£, 

ME*2tf>WttJB*>*B* *3j:tfME*3 0tt#8M>B 
BBfc* MBB«t:»rtM-6fc»«>*4 
■raxai, 

ME* 2 (7>«ttjBo-as3^*ffl-r 5 J: 5 KME* 4 tf># 
M^--v/tt, ME* 4 

$ nfc mejesb * 5 xa 
me* i & xvm 2 xa t 

[H*«l 4] ME*4<&*mBte'<*-~>'* r +S 
xaotWJc, WE*4 0«-»Bto«BlcA*»BI«:»* 
-TSXa*:3fcfc*U MB* 4 ©WW* 
^•TSXa-C, ME*4©*mRfc*fc1»EA»*IM: 
/^^vyit, (WEiE»feJ:WWE*#H*»R«» 
t*i^fto*BfcWE**JMIfc*i1ll** 1 3^E^ 

L fcilfefttt** * ^ T ffi****ft LTM 

EAm»K^a«««*«W'*****«w*- *5^v«a 
MEmttWfcBftHfc*^**''* 3 ^** p** 

MES^ME^** KttoEfc#J*£*u 
E**»£ Jfe««>l»E * itfcME^ftfc 

<D 0 ibMB&»*R£82S Lfc#^l**:WEA**Blt 

«rE*#H»R*W*« Up fcME»rtl*K*JK<0*E 

tc^js s n £* 1 <D&m&nm t . 

E»tf», »J:tf«E»*f»«r»5*2«>lftli(MIW 1 
WE*ioft»i»flWl-b^WE**«l«»»«: 

me* 1 <n>im%&m> hm>^x% n-t& % n& t , 
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e 

& x tfME£ «» £ ^ m fc£ n * st x mu^m^ & 

tfME£J*tt<D. MES««fcH»«»B**^^ *o 
MEStR^fflE*^** K&oBfcSBfcHTT 

MEifc»tf>, fltJESffi«I^S^ttfl^B^#{-4T*flE& 

x. 

ME 3 ^** K*r#+6MEltfS*lMfrt"3Xa 

MESte^ME 3 ^? h^s> K(H0>*Bfc*3tt5tfiE 
^»S*«^^JS+S»»*-WE*^*SWJR*»fi»: 
-fsxafc. 

ME»^ttSltlR»S 5 J: 5 tmE**»K»«* J^W 
WEStE^**t€ix^*BK:iWE* 1 <ate»«SJR&^ 

£xa£, 

MESS^MEav** h'^ K«K7>»B£*3tf SME 
**lia3K*fc#*+3W£^ MES«£lME**U& 

20 ja-rsxa^ 

ME* i <oWm^ o£o fcME* i ©IMtlE 
WEWKOlftJftiWK^^^^B^* fflES^W 
<7>ME* 2 (7>|fejR«» JR*^+ 5t^f 1 0>tt»R 

MB*1»*H*««>* «B«10tttlt#*t8«» 
(&*BfcMEi^«B»*#rt+*xai:, 
MEt&*«B«*r* 5 J: 5 fc«fE«a*tfcffl«»J: VWE 
*l0tff»K©*ft*ii«>*Bfc, ME***S*««> 
(WEIft»R* J: WWESftW^WE* 2 

ME* l fflffif i^J:(J { »2«)ttSRo 

fJE^^^^ KlcifE3[19»«>1WEEl»*t*Kr* 
«Wi-*IK+6fc^^*i »RI P *Xfi 4: , 
ME*2<o»t»JBIo, (WEiaA»ffl«J:»W»^W* 

t»E««»fc#*-r**»fc^ wEia«*ffi«^»ffl-r 

SJ:5K:*2«>|IIn«*r**+SXafc, 
flfSf li3j;«20iP^^, ^icflijE* 2 (7) 
*t»«o»B«c, |»E*^«a*««>WE««*feJ:W 
^ WES«WoWEE»ff»«:»Jai-*fc«>^A*K*» 

js-rsxa^ 

ME*2«)#»IJI* 5 »ai*6^5K1l»BA»»«r^#- 
= y^LTTOE#*l»***^WE«S«43J:VWE* 

»»otttEE«*f»«r»*i"*xafc* 
ME^Jl^^a 5 cfc 5 tcWE*Jlfll*«fc VWE* 2 ott 
»BI©*Bfc, TOE*^»S*»«)WEIft»Ki3 < ttfW 
ES»«^>WE* 2 3 

©*nwiifc**-f6xafc, 

WE* i <D«tt«#*tiJ-t*6 J: 5 l-ME* l ~* 3 *># 
5» JUtSr/^-^v^tT, <WE*2*5J:a { *3^»»fll 



fiffE*4 0tt»JKo*ffi^ff(c, «iE**H(lS**»W 

at, 

me* 2 oiwtJio-wMitui- 5 x 5 mess 4 & x 
x$%5<omm*:'*9-~^y\,x, we« 4 20 
<o-»^b«rtsnfc«rEiE«, ^3«ttJ 5 S!iE*5w«-» 

jtUEfS 1 & J: * 2 oftttl 6 IS t 6 

[BMWU 6] WE*iJ3J:W»2«)»eio*f»t 

*icE«<o*a**n»*ia*«>ii!a**. 

[0 0 0 1 ] ^ 

#*«ll 

[0 0 0 2] 

ft^{cj:^^li?:i 0-2 0 9 4 1 8#&«tcE*£ft 
fclS^ftBftft**^^**^, Ishikawaft^lCjiS:*: 
jtfc ("Low-cost 320 x 240 uncooled IRFPA using conve 40 
ntional silicon IC process" SPIE vol. 3698, 1999 
p556-564) icE«**tfcJ»a**HM*Hi*7^^^ 

«jsw«*sixT^5o @2 us, m^mm^^-r 

5«*OSRa*^»»ffl«^Lr, _tE*>4#§l^l 0- 
2 0 9 4 1 8-§-^S{cE«^ixfc-*5c^»@#ft« 
If^tiiit^So 021-eis, "fcraWHiil 

ivT^ntl/^o 12 211 12 lfc^LfcH&TG^ 
V^fc«£<7>5P®B"C*5. 0 2 3 IS, lE^i^lO 5(7 
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-2 0 9 4 1 8#^SIcEa^tiyS:-^7C*^*»@»fi 

EOIshikawatt«tJ:«JCItt (SPIE vol. 3698, 1999 
p556-564) ME«*^fc!RSl*^»*ffl*r 

[0 0 0 3] *-f, 02 l*5j:tfB2 2 
©JRffl#^i«tH*^o^rRfl-rs. H2lM^-Ti: 
5fc$"J l 0 Officii »l0 4i:^ 

5Da«**J*S*tTt^5« aVfiKl 0 OfclflJSfc* 
tltzQmM 10 4 <£>_b{c, $/ y n 10 0 O^MiC 

M£ftfcfelMtl0 8, 1 0 9*^«8*10 2, 
10 3)&5fc5, M1 0 8, 1 0 9<DZiTl?tl<Dm£ 
iainmT^^ ^1 0 2, 1 0 3OfS, tftbt) 
^llaygSl 0 0 JbO»»JR<&*£<0<&ffl-a*i iimg 
Siftot^S. *1 0 2, 1 0 3 0>*Jve*Lfl>iitt l 

[0 0 0 4 ] 1102, 1 0 3ft*ft€*U 
-#d;*-**R1 0 1 &£trt&#ftffi«l 0 5 
951 0 4<7>J:r#a»LT£#LT^5. ^Ltl 

108, io9is^n^n, «*4(kh«i o 5*»b^y 

j&6 0 dtlfe 2 0(7>J6»jRl 0 8, 1 0 911 «10 
2, 1 0 3 jSitflttftBiai 0 5©IW»tI«r»« 
LX^S.^m^ 10 5 &%7lX^Z>o 

[0005] immki osMo 9 t<Dffi\a$&m&B 

1 0 6, 1 0 7^aJtir^5 ft 4IE810 6, 1 

0 ltcsttstiri^o ftJHKifci 0 6 com^is, 16ft 

Rl 0 9lC^^tlfc3V^^ h«ll 0£:frLT, B 

2 2C/T^8J;5(:v'!i= , yIKi o o_Llc^:tt bti 

fcfflr#»2 0 2 t«*«fc««**lT^«. 12 lT- 
IS, y 3 VSS 1 0 0 ±I^R» 2 0 2 # 
fi&^nt^6o &JIi2$l 0 7 0>tttfKl ftiJIlO 

&2 0 1 ^a«»l:««Jnt^5 ft i-&fc>*>, 
^^-^D^^SglOl^ MM106, 10 
7*5^^31 hSi 1 0, 1 1 1 ^r^LTfg-^Mai 

0»2 0 1 £«fcWfc*tt£ftT^5. B2 1T-W1, 5/ 

y n ioo ±icsii biifcnr *kb®» 2 o i » 

[0 0 0 6] t^S^m^ 1 0 5 O, Sfflffi 104 

«fcR#«l<Dffifc:ii MteSi i 3£frLT^H»®JDt 

811 2m^nr^6 0 3^m»jfc«i 1 21s, * 

J: QMf&ZftX^Zo g^Si 1 311 *^»«JR»i 

1 2£i&*ttffl»l 0 5 3&^BLT««F-r«^*i-*^ 

»»iR»i 1 2£ia«fctiJ»i 0 si^ic^tt 
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iooo7] «ka**mttHi*^tt, Mssttc* 
staasfb^, 1 3t*ittt«B»i o 5 

0 5(D«WtWk, *#«{Ctta 2 1*5^^02 2 (C^S 

[0 0 0 8] 022 £13, 1 fflEMi* 2 0 0 , 
^:Olffl(7)H*2 0 OfcjStf SflH§*RtBEIK2 0 1 O- 

»2 0 1 tt, MOS h7^^Wt- K*ft»fe« 

$2 0 5##J*S*UT^S. ^3^n»2 0 5i« 
&JSE»2 0 4S:^Lr, «8^D^^7^y20 
3fcJ#jS£*i;fc 3 hH52 0 6 £*8c£*lT^5. 

$ja)"t"Sfc^^t>^*C-*>6o — &MIc£iil0 6te, 
ny^hlll 0£^LTfs-S§-Sl2 0 2 i««^tlt 
v^ 0 (1^2 0 211 ^K^ffi^l 0 5 

[0 0 0 9] 023 JC«**lSM«>fffl[**HMfcU*^ 

0- 2 0 9 4 1 8*^«U:^$ixSSU 
Oflftt, S/i; ayItR3 0 0O±HffiJB«3 0 2*:H 

rra*»B»3oi*iB«snT^s. ^«^ffi^3 

0 l{Ctt*-^^^-#n^-^SIBI3 0 3 3^«*.biX 

g3 0 4, 3 0 5rfc»?ffl*ixT^5. J&£ttffi«B3 0 
lli, JE3 0 6, 3 0 7tC«fc 5 v^y 0 O^fe 

[0 0 10] f-^^-#n^-^*JR3 0 3^, ^ 
ftfc««t£«-rfc«>tf>ftJ»EI& 3 0 8, 3 0 9 £ , *» 
g3 0 5, 3 1 OfcJgricSftfca^** h«3 1 1, 3 

i2£lcj;9, s^i; a^SS3 o ortwfS-^KWlsIK 
(^H*) t«*Snt^*. &MEH3 0 8, 3 0 9 

»3 0 4, 3 0 5t^»)itilW 
£ e &&^ffiS&3 0 l <o % ^!)3yiS3 0 ott^R** 
(IBOBfctt, &J1RMJ13 l 3*fc****U8M*K3 1 
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6^HCMMM3 1 5#R*ftTrit5fc<&#* 
*«3l4*frLT**S*itVS. **83 14IJ& 
JSSWK3 1 3t-#CftoT»9, &mK#tBI3 1 3 
(7), ^S3 1 4«li:K*t«l*>ffifc* *^»*ft«3 1 
5Sitffc**fl***«3 l 6 
ri^S. ::<DJ:5fc£JiR*ra3 i 3, 3 
l5i3j:t/MM»13l6iaot, 31*3& 

[00 11] J»ffl*^»«U«KJ:oT«fflLfc^#^ 

-TZt. *#*SJU*»3 1 5(7)^^1^, 1/ (4 n) £ 
&MR#tlgl3 1 3M8tf6#*»«>K»*» 
10 0%rfc5^^jftl<. &M#ft*W&fi£3 1 
6 0^- h««:i*3 7 7 QitT^5:H«ItU\ 
^iib^ft^rffitt-^^^ B2 3Jc^*ti5J: 54 

fcilUT*- 5^#-#ci>-^*flt3 0 3 lift it? 

i/iJavSSSOOOff^KfflEIIKfc 

[0 0 12] 0 2 4 J: 5l-> flE^OIshikawa 

ft^lCjlSSClR (SPIE vol. 3698,1999¥, p556-564) 

jciB«s*ifcjRa*^»*a*T^>r^tt, soi (si 

licon on insulator) S^U ^v£J£4 0 0£>«ffifc. S 
P954 0 2 fcftSBfl«##J*SixT^<5. *<DfiiH»4 

o 2<^Jbtcaft«a«P4 o ld^saasnri^o 
ygS4 o oa»fc«TfeftT£»*jh,T^*. ta&^ffi 

^401^)SO iBUiJCtt^y K4 0 3* 

B0lJfc:#J*$*t* '>!)3^t-K4 0 3«i^S 
JR4 0 4T?»0ffl3;*iT^5. SOIv^'J^y 
£S4 0 0lCf4Jl«)i&^K J ft)K4 1 3##ftL"C1^S. 
S/y a^-fri-— K4 0 312, ^titcSiS^rjS-ffc^l- 
&4 0 5rtfc#J*Sftfc£*E»4 0 6(CJ: SOI 
3V£«4 0 0±<&«-£*4 0 7 SOIv-y^ 

r^<5. A«E»4 0 6tttift»ii4 0 8r*DH**ur 
[0013] t&£«sa«4 o i<7), so i -yv 3VI 

K4 0 OWl££l8l<7>ffitctt, MWH4 0 9, 
^4 i ifci;tf*#i&RjRJe4 i 2^roJ@#-cS(S^ 

ilTdtSfc^J^***^^*. #^^S#tm4 0 9, 

|fe»JB4 l i«J:0»MllW4 l 2#«l**ifc* 
^g^fcli^4 0 i i:o«-&«»tt. ^S^ffl^5 4 
0 Ha«CfS]d^or5ltiiLr^tt4 l 0^^ot^5. 
5^ ^ft4 1 0<7)W4 1 l«<0ffi#ta«fcffi»4 0 1 
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Kauris. r.n?>*#n»s#JB4 0 9, mmm4i 

[0 0 14] BfiJ^WHUHciotOllillfcv** 

^4 i ioB*f*fcn t-rzt, &&m4 1 lOf* 
tt, x/ (4n) £3t£*iS 0 *fe»ffil4 1 ltti/SJay 

IB4 o 9©MKIt*f4i o o%r^5:H^t 

<, $*ffiaJ&R4 1 2 0v— hfttt:«:3 7 7 10 
2 4 £ *i5 <fc 5 4 **tt*S*KSfc ^tfil A. <F> 
TtfUS, **84 1 0 trl UT^ !l a ^^-f K 4 0 

rw*^, *«>«ftfflr**^asEiK^j:oTiiI«ftS 
[0 0 15] H2 513, *ttft^{cJ;S#!i¥l 0-1 

8 5 6 8 1 ^w^iaiisnfcjfca^ifi*^***-*" 

i?>^<7>A-A' »»ffiBf*5« 12 5*5j:tf[§2 6 

t**iiaBa*fl»«B«-ctt, s i o 

20^501, 110^5 0 2^^^12^ 30 
3155 0 3tCj;oT*MI#S«5 0 4frhm^htlX% 
ftZtlX^Z. *#»S3te«5 1 OU*, @2 61Ctf£ 

y^5 1 l«^n^. 5 1 012, 

[0016] 2 0<Z>£ 501 I* *il€;h„ ?ffi»tt* L ^ 

?f^l:«^t^r, 5 io^ 

ai#stE5 o 4 £<7>ratciae£*iT^£o **tt£«5 

0 4^i(I^^CM^fcTOWf 15 0 4 a 
£5 0 l(?)-«»^fl©8»5 0 2(aotS 
15 0 nz>te«»^*^Hia5t»5 1 Otft% 
2©S«5 0 3fc«fcoT«tt$*lT^5 0 50 
1, f 1^5 0 2i3j:U { f 2OS^5 0 3CJ:or 
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T^5o ftot, 15 0 1, f 1WSS5 0 2^3J:V* 
2 5 0 3 tt**U«t, *^*S*« 5 1 0 (DTU 

[0 0 17] @2 6{^$ti5J: 5 
iott, £m&isV *>B5 i i ^SS^^yg 

5 110tKtSt^I^ l J^g5 12, 5 1 

3, 5i4^i:J;otiS^tv^o Ift^y^ 
v^5 1 ioj:BB^*«*nfcaft^y 3 ^I5 1 3, 

5 1 4#jNMI3*»5 l 0(c&tf6*ft^Wltf>3l 
[0 0 1 8] »«A*"J 3VBI5 1 l£tt> n^ftfS 

-*-/P5 2 4#RttfeiVt:i8D, ^-*^5 2 4 
5 fc, ffi**7MMHRJI ■(**«) 5 l l a 
a*#jsJl$;h/CVS. r©K»A^ltt*lt»Ji 5 lla» 
Stria P n *<&au— s * * tcmsvift s *ir ^ a . 

[0019] 2 o<Z>» 501 tt-eiX-^n, 026 IC^-f 
i5^^vjB5 1 5, fcJtff^VRS 15^S5I 
nyg5 l 6, 5 l 7fcJ:D«J*SivC^S. £ 

tl^l^Hf^^5 1 5(7>-^5 15ait * 

5 0 4 fcHJrt 2 ftfc^tt&ifclftJi 5 0 4 ai:« 
*ttfc««S*iTv*s. *fc, ^*>il5 i5^S51 

ft^y 3^*5 1 7fcttJ>Q 5 1 7 atfRttfeft, 
|P 5 1 7 al:fe^tf^yR5 1 5*>fi!l*H«5 15b 

l Hc»«SHfc««*^*Mhtt»« (*«*) 5ii 

©»*«S (*L «SMS5 0 4OT 
MMfettftJI 5 0 4 a f^^§5 1 S^cfct^T^^ 

[0020] f^yg5 15 «« 515a^l<0 
M5 0 2 (*3 £LT«IEU 

1 8#jR2<7>S«5 5 0 3 ( *3 * tf3MMfl ) £ 
«||Lrv^5. 7/1^ ^^A^5 1 814, 

5 2 4tcfe^rKji*^3»*a»*5 iia 

5{c^;u-*-^5 2 4 0rticr^^t^5o T/u 
LXOmiki/V 1 4, 5 13T*Sbixr^ 

So 

[0021] :^J:9MIMiStiil§t-il 
^**m**»5 lOCAWtS^ AMtfcM^ 
*^i^S*^5 l o^#^»RiR»«c»JR^ix'CSR^« 

5 1 oo*yt«o»si («ttfs«t) 

5o ±^Lfcj:5{cl5 0 ltt, MitM5ioi 
5o *fc. J65 0 l fcftlc$*»t«rttS*i©ffiB 
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5 0 2*3«t0 ! »2Oa«5 0 3 t>, jfft&£%M5 I 0 

5 0 2^12^95 0 3fc*»feJ*53^«#»#M*fi 
5 10*fi68ffiiOll* (Ma*) *:K»5rt*-0 
[0 0 2 2] 

[«BM*tf*LJ:5 4:-r3RJB] -h3*tfc4#M!¥i 0- 
2 0 9 4 1 8 Ishikawa^tCj;62:iiS (SPIE v 10 

ol. 3698, 1999% p556-564) KE«5ftfc&i!##lfc 

6o IRfi*^»«HJ»rU'-<*rffl^-C*#IBH«fc (3 0 
Hz^7^Ai/-h) 3R#£» 
#3 OinsecJ:D+»/h*t^^^S*S^So 
(tth) I*. H2 1-H2 6fc«Lfct*i*Jx«>JRl[* 

^iiffl«c*5^r, ikvm (i) «>j:5fcia»l*tu« 
*5j:vfS^»»ft«©jift** (h) t, f&ftmm&om 

(G t h) ££>i£T-^fr£h,6 0 ^ 

[0 0 2 3] 

[»1] 

r.= -tL (1) 

W+SJ: IM*36*#3 Orasec J: «9 >5>ft "9 i^r 
^« * n , IB lB»fcfc ^T»fc # * * ft P«1M 

(Cft5^^X.btL^o 
[0 0 2 4 ] flffiOIshikawaH:^ (SPIE vol. 3698, 19 
99% P556-564) OXItt^ia«*ftfcIISfi*^»*UJ* ^ 
<0»£\ |ny/^y^^8. 2X10" 8 W/K 

fit, ^S$ffi3l50;*:££te, f^ifOSEM?S 
( tD»17X23 < imt-fc5l4:W5. ±lEOIshi 

0-2 0 9 4 1 8^*) T-tt, iny^^y^l:^ 

-rsiB*ttftv^«, t&ftttuft«>*$tt%0>/v$^&n 

11, IshikaTO«EO**»*««iSS^»tT, 8*8-1 49 

2 mSFTo v- y 3 ismtj&t v- y vafkR^aifr* 
1 2 tf m*(z>^»^^r-rs^y = ^KikR^BiiT* 

12, Given W. Cleekftfcl J; 5:£fft ('The Optical Const 
ants of Some Oxide Glasses in the Strong Absorptio 
n Region* Applied Optics, vol. 5, No. 5 / 1966% 
p77l) {Z&mZtlX^ZX 51-3. 3 8^ 
KiCfctK 8*9. 5 0mfc»»fcRJK#*>5fc«>, ^ 
8**TOft*«ftJltf*S:*«> £ £ t tt«*Tttft 

t\ tjft*t, r.r."CttJilSOCiven W. CleekftiC J; 53t 50 
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jRtf>7 7 4*fcE*SftfcB7***fct"t, 8*8- 
1 2 iumfflr(Z>^»^M-rS^y a V«ftR©BW*t 
tTl. 5^l^C^(Cf6 0 8*8-1 2/imiFT* 
©S/y 3VafcROfltf#tt, B. E. ColeftfcJ:£4#£ 
^7-5 0 9 0 5 7-^^ffiOH 7 {C^^ixTv^v'y =» 
yl^Slf$Of-^^bl. 9£frg2*l6o v- 

y a y«fbJBosaH:fii4aBi*ft^ft#t r^r, 

1. 05J/cm 3 'K (Henry Baltesft £ Oliver Paul 
H; I- "Thermal Sensors Fabricated by CMOS and Mi 
cromachining" Sensors and Materials, vol. 8, 1996 
%p409-42l) A»b2. 2 7 J/ cm 3 -K (R. A. Woo 
d, '"Monolithic Silicon Microbolometer Arrays" in 
Uncooled Infrared Imaging Arrays and Systems", Semi 
conductors and Semiraetals, Volume 47, volume edito 
rs Paul W. Kruse and David D. Skatrud, Academic Pr 
ess, 1997% p99) <Z>tiHl-&5o f y =» VKffcJRwS 
aJtHft^o^Ttt^-^^ASfebft^. *w-CH*f» 
KStTl. 7J/cm 3 -Ki:^3MKlSS 

[0 0 2 5 ] £1\ 8*8-12 /zm^T^v-y 3^8 

teSJBu 1 1 *>j»3M3i. 3-i. 7 ^m^jtay^n, 

Ishikawa«03feM*^iltt U"f 0>M P 9 0 % 

T-fc6r££#jrf£^ ttt*ffl«4 0 1t**HS 
M (4 0 9, 411, 412) <Z){ft§4l*€-* s 6 . 
6X10" 10 J/K, (3. 2-4. 2) X10" 9 J/ 
KX'hV. m®&<D£tt\* (3. 9-4. 8) X10" 9 
J/K^ftS, C(7)M^^3y^^^y^O{i8. 2X 
10~ 8 W/K£i?, ^RV^ct^Ishikawa^^SRa*^ 
fc«ffi*T ^^RWEfttt, 4 7-5 8msec£^?g£ 
H> *ftlBB*fb^v^TR«»**#ftlB«Jc4«i: 

[0 0 2 6 ] *^8SB^\ Jf * 5 0 0 nm<D 

i/!JnVlf»bl«Sl4 1 1 I^150n 
m<DT i JBt3&^ricS#^*RltJR4 0 9 */£«j"C«MiS 
hti^I^, #*»»JRWoW&8S#i. 7Xio" 9 
J/KiiD, sRB«»tt3 0nsecfcff*Six5o t*> 
U ft«iltfH^O7l/-Al/-h3 0Hz WW 
3 3msec) £fr 9 »tt##fflJHK: 

ft££¥y$r£ft5 0 

[0 0 2 7 ] ®mW- 1 0- 1 8 5 6 8 1 *&«<DjRS* 
tt*Ufcaj*rcil£\ 5 10, 1501^ 

VMftiS 5 0 4 ©HBIT«a^fci!>, f l^fi^ 
5 0 2fcJ:tf*20a»5 0 3#&S£fcS. £oT, 

5 0 Sfc, I&2GD&S8 5 0 3 <Dfe±Mt Z 

/h£ < ft 5 ^ ^ 5 BJg£#*>S 0 
[0 0 2 8] mQ&Z&ftZtffi&f 
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[0 0 2 9 ] 

ffiESK^-ffi*^***^^** 1 ^ flflEStk^ffiE^ 

Pfl*WTTifflE««ffitf>, WE»tE«li:K»mi«>ffi*:* 
[0 0 3 0 ] _LEtf>3§9iT-tt, *#»S3fe«5*>*#»» 

t\ {sj^iffs*»aiiiR^fiibnr, *©fs#«cu® 

r, «S«i:oiBK:aiB*Hrri»E««««>, WES 
S«fcR#fl«ffi*r* 5 SRS***«ffl* 

3msecJ:0+^hS<-rSr^355r-#5. ftJEJfc 

ffl.E3E»». fcJilWMEStR^WEav** f*/< 
y K£toPfllc£Pfl£llTTME£mBO, SUESKWi: 

[0 0 3 1 ] J1E0 J: 5 tc, 35*#a£*»<z>*tt«»!R 



TlttE*^l»*tt»«JWSEft*»Ui"S**«ffl»^ 

x> WE5«^>-ffi^bPflRISr*>itTS-®^Ji*^ia 
*Sftfc#A»a**i:, S8EStEJb-CWE*^»a* 
»SrWEStR»— flESS^W 
|23y^ KfclWE*^»Sft«^>«rE«*»* 

JR»*>, WE«B«fc»J6-rS»»*:l»<»»**&*U 
U mE5t#Wfc^M^ffilB*:IB^^WE5t»«tf!>, W 
ESffiffl£R#«ltf>ffi*flK\ ^ofiESt^ME^y 
h^y F^^Pfl^^Pfl^HrrflE^v^^ h/<s> 

[0032] iE^*w^»i. *^»a*«©fS#ni» 

19, Jfc«a>JRjWM«, as^tfittW^EfcfcfifooT 
S«fc»tf6i^5£fc#K±3*t*. BSE 

So 

[0033] A{*w^tt> ffrES«<DiWE*ft»a*» 

J0 *S5J:5^WE*^j»SWJR^*ffi^i«^^*i 
^JWE*^»a3te«^lWES»»t«t 0WEJB1«>»» 

[0 0 3 4] ±.B<D£ 5 t£, £tR^*#»Sftffittl*>» 

*6Sft»R^j*^tiri^ci^^«t 0, *#»a*« 

[0 0 3 5] ^blc, mE^S^ai^^, BtlES^ii^: 

(D»BB. fcctr^flEiE^^, ffiEStEttfli:R*f«^*ffi 

[0 0 3 6 ] J:E^J:5^« 
5(? mEStRW^S>lst«^ffi^*«*«*r^*"*" 5 - 
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[0 0 3 7 ] § fete, mu&te<n1ft&= t >'*? F 

[0 0 3 8] ffiE£#»#, flESt^ME^ 

h/*s> K«cJWE*li»«:*«Wfc»«-*"afc»«> 
B»t«*i-S»«tt*H»t, tt«rE»«tt*f»*r»5 

[0 0 3 9] ^fcSrRjR-rS-^"? 

taSSft^^W-r^^S^ffl^, *3J:t?ttttL**fflW^ 
E*#-$§: 3t»^S9E««« £ $ ft 5 3 v 

* h^y K(B»ffifc*J**^fc*^*Kltfl(fc» ME* 

E««»*«ftW^»tt-r5iE*tt». ^<t^EItt 
^SpI 2^IM^^^^ mE*i0>*6»« 
»K±T-S9E^«S*»S:ME» 1 
#d>-ti:T£#-r ME*#»RJR«*>. ME 
tt«»Jc^«-t-*«»S:»<»»d>?>^ait, MEm@ 
Sflfc, J: WE£#» t ©IBfcaiB ^rllT r ME^@^^ 
*tffi?rE£m&*>* ME»*«i:S»«loH*:»v\ ^ 



LO) 2001-215151 

18 

[0 0 4 0] £<b(c, *£Htt. ar^mSTRft-fS-t 
fe G>JRfc J: o f LT WE#^»8MX» 

MEStR^ffiEa^** h'** Ftffloffilc 

20 5tcffiE*^lfcSWR^*BB^**^* : * 1,z> *** 
SMi:, ffilSa^^ h'<s> KfcffiE«S»*:**Wfc 

b flt o , mum i (Djfe»«»R -br*frE**HR 

a*»«rt»E* i ommft&mfr hm*tx%#-rz% 

ft&t, *IS**iRM«>» fflE«W»fc#ft"*"S« 
ft*rKK»#a*fc35HJU jfflE««B*3j:tfmE5»« 
^<D|H^aiiB*PBTTS5E««»i3j:tl«WEX»a5^, 
MES««l£E#«l£>ffi«rS<'\ i^ofiiiESS^ffiE* 
v** h'<7 K^^BIUcffilHISrBITrWEa^^ ^ 

^ ? f*« 5 

[oo4i] jtEo^w^tn^tu^ffta^fttfcffl 

[0 0 4 2] MEJE«<*>*t»#, **H»*rRtt 

[0 0 4 3 ] Sbtc, #*8Htt, »ft*#!»ltS*i34 

ft^SfturwEAJR»K^^«ft*tfeaj+sta«* 

#*.fc**Hlft3lfe«i:, mE«*«i«*W^***^ 

(WE4*»«tBRit*iifciWE*^«» 5 ^ME^m« 
JKS:38ifi Lfc#*H»*:l»EA«»fltfclRHt TSiti-« ^ 

<^r% ME&*»iR^*«ts*^l»ra±^ I F»^J:^'t: 

E«S«*r«*W«c*«-r«E«tt». ^^^Kia^W 
»*Bl5«2 0|«t««W»bl*9. WE»i^lft»» 
««±-CWE*#HIS*»*r«fEJS 1 
»^*r3E«r6X#»&. ME##H****«>WEIft 

mEaaffl^^^WESftptt^^BK- 

SIBI«:HTrfflE«a«*5«ttffl1JES«p«^, MES® 
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^zmmz-zx, ^oamot, 

5l--f5a ttr, SSttO^^^ffiJ coffin 

[0 0 4 5] Sfefc, *^MI*:RiR-rsCfc 
MB* fe ©IRte J: o ratMft ur me^^Mtttt* 

»a*nfc*»«K»*i:, flJE*#«KStR&»5«fc 
M&, ffiE^y** h/V K£ttE*B«**ftftK 

(MMU>bA9. Miami ojteg«SR±r-«ri2#^j» 

«-*3ia£, fttJEgfc^lflJE^y** h/^ Kttfl©* 

»S*f«*:»a-rsiat, mE»^«KltlR«:S9J: 
9lcMB*^«SltlR«J:tfmESCo«ii«ii«>«B 50 
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tWESSl^»»««RS:*«-r6lSi:, fitlEgffico 
tfjE^^ K«0o*ffi{c*3it5ffJE*^»S* 
fflfc#J&1-5»5£fc, «EatRfcJWfE**H»Sft»t<o 

fc , mum i <D««fl 5 i 5 (cMEB i aattJi*; 

J:WWE«i«)lftlii»«»«)*ix€*i«)*Bfc, SUE* 
^»S3ta^E^»KKS^J:t/ME^»aofiE 

m 2 o«iiftm«:»A-rsfe»«>« i omttM 
rsxet, mumi<nmm<D, (HBsiotttii: 
»ft-rs»»«>»BfciWEii**B»*:»rt'r6xa 

WE«aSttai»S:HI5 J:5^S9E«a*«tttSl5feJ:^ 
ffiESSio#*W<&*ft€ft<z>*ffifc, S5E##*S3fe 
tt0ffnB*ft*(ftatttt £tmSiHB«>inEJB 2 Oiffe 
5 fc 2 <&»»R«r#dM- 5 Xg 
t, WE* l *>*ft»{S»R, ii^»i:fcJ:tf»2<Btr» 

ic, ftiE^** K^«fES»W«>MrEE»»» 

i, «fE*2<7>#»JBI«), itJE^&^B3fl±cD3|5#lc*5 
l**(ME«««fc»a:i-5»j«c, ffiEattttfcU«#B 
H+6J:5fc*2fl>Ba**r»*i-6iafc, WEIIi 
:fcJ;tf?&2<0BP*5tf>rt», *tf£fifjElg2^#^Ro 
*ffi£, fl9E*^*S3fe»»S(lE«ffi«feJ:VfflES» 
«OlWEEII»»t«*-rs/S:«)<DAJRfllS:»*i-«X 
at, WE*2«>*l'*»BI*«U-r6J:3k:i»EAB«*: 
LT jWE*#lfc£*»oME«tt»*5 J: 

nEXffsomEEikmtrVA-rsxaj:. jwe&m 
bk, mE^iftft%n^mE#^ttftJK«is«j:r/mE 
ff»Btr»*-rsxat. WE*noatt«3ft«Ba-t6 

J:5^1»E*i-JS30»»«t«r/^-^y^tT, Mr 
fclWE*^»KJRW, feiVWEBl-JBScWRJH© 

^naoft^d^ s nfcfiEm 2 ttfefttMi 
B*:»«-rsxat, fltiE*3o«-»mco^®, *5*w 

MrE»io«tt*oBUB^, E**Hfcft*»«>l»B« 
ffi»tfl?EiE«Ji:oiaiogiai, fi9EX«p»^SaEffi»i: 
offlo^ffl, ^Jct/ftiESK^ttJE^v^^ h/^ Ki 
S9Ei£S fc ^fflco^Ffl 6 fc»«>B 2 co»SS 

jgrt-rsxat, we* 3 mEtsLftttun 

lc»«:-rs«»o-«3ft5BHB-rs J: 5 JciMfEB 2 

BSr/^-nv^-rsxafc, t5Em2o««go^ 

B« *5j:t/l»E»3C5fl-»RoBBBK:. (»Eft»«r» 
«tSfci!)084 0ttfl«^fl;t5iai, WEm2 

^^^U, mE£4 0tfttR0-ffd>bttdE$ft 

fcWE/eatjBdifsiat. fjEmi*5j:o { m2(7)ig 
[0 04 6] fiEm4 <Dmm*'<*-->y-tz>xu 
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siat?, miEjir4o#»flit*K:mE4Ji*jiii*r^^ 

€H©«ffifc1»EAJl»flK:*Lrt J:ir\ 

[0047] stfc, #j8«i*, 

«*fc*rt*S*«fc, fflE«*«fc««ttfc*«$*i y<? 
53>^* h/^ KtttifcSKfc, WES«oME= 
h/^ KflOBJC»***l, fiirE*#«£3feffla> 
MEAJR*K^fi8it* nfcWE*^!*© 5 *>ME&JS& 
JBISrSii Lfc*^»«rmEA«»KfclRltf TRIt-r 6 ^ 
fcT\ mEA«»«fc*3tt5*^l*lRl±^) : PWcj:oT 
mEAJR*«t**+6fc*o*^iilS*fflt^, ME* 
*HKMR*fl 5 £ 5 fc1WE#*l*K«R©*Bfc#J* 

E«ffi»*««W^«ttt-5iBj»fi-», ^i^KIB^W 

«K±rjfflESrt«g*»*iWEiB i afMMMU'b 
#*H£T$*-rs*J*»fc, WE**H»S*»oWEIft 
J*jRa>fcS8ffiU WE«««:fc«fctmE$**»fc<&RBfc 
SBB*:l«TTiWE«*«*J:VlWE3E*W«>, ftUESffi 
ttOfcK#ffl0>B*BK\ ^oMESSoME^v** h 
Ft^HkiffilBtHrTWEa^^^ K«r« 
5Mfc£^U ffjEJE»tf>, ME£tMfc£*MI!jtf>B 

Egt££SHf-f SXgfc, ME£*£<7>ME^^ h/< Jtf 
y K«^»BJc*tf «jnE*^«S:*«fc:#*S'r««» 
^l»E*#H(lS*f*«:«dE+6ia^, S9E*^»S» 
5 J: 5 IcflftE^^IISitJR^ cfctfMESIRo-tti 

«x*5*ffifci»EJBi oiffea^aje^^-rsxai:, 

MEg&tf>ME^v^ h/*s> K«0>*B£*3tf 3JWE 

**mi**««c»jsi-5«»i^ nEss&fflfE^ift 

J&-f6xafc, WE*l©»tt«S:«5«J:5{cWE»l 
o«&S& itWWE* l «»Slotnmoii 
{c, mE$««omE«2 0«]ft«SjR«r^A^d^«> 40 
ofiwttWWUtSiit, «rE3Siotf»R 

«ffl««r»a-r«xafc, ME^s^m^a? 
ek* mE^Mxs^mEMttK^jivmEXfta 

OME® 2 ©te»«flW£^S+Sfcfc©» 2 
£Mf$,'tZTmt. ffiE«l0J6ft{MMl. S"l!5f lis 
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XBi:, «JE)B2 0*t»JR0, MEi&S&fcH 

aioa^fcftttsmfEWBWfcWft-rsa^c, me 
taa*Hj»*itaj-r s «t 5 2 <&x 
gfc. me^i^o^^p^^ &otcme 

»2 0>#»Rco*Bfc, fi9E*^»S3fe»^fl(rE««« 
ft ct WEStttt oWEKiittt» £^J&-f 5 fc » *>&JI 
■fcfcrt-rsiai:, WE*2 0»»«3a«BU1-aj:5 
fc*»EA*K*^#-- = ^* r LrmE*^»S**«>l» 
Em*»feJ:WlWE$»fflo*lFEE»tt»*»*i-*X 
Bfc. !WEAJlfll*a5«l:5fcffiEAJRB!asJ:tfWEJS 
2 0>*ttM!ta>«Bfc* ffIE*^»S*«5^S9E*fe»Rfe 

of3©ttl«lr»*t5I«t. WEJBioattJB^ 
S ffl-T 6 J: 5 fcflMMB 1 3 o*t»JRSr/< 
LT\ MEm2^J:tJ ? m3 0TO^(7)^ix^iX(7>-^» 
35»b«l«*lifc, ffiN&»*»£%«0ffiEfettR, fc£ 
tfMESS 1 ~B 3 ©*W«©*ft«T,«>«L«>»»* btt 

*$nfc(WE*2oi6i»«»jBii»fl:-r«xafc, me 

S3^»il, fc£tfME®io««:j§tf>K£i}B 
fc, E*^»S*»ofi9E«ffi»i:mEiC«i:OR|(Da 

Fa, i»E£#»£mEjffi»£omo£ra, ^j^mes 

ftEcoME^^ h/<y KtWEiE»4«)IB^ffi|IB*:» 
*1-5fc»o*2«>attJI«r»*"fSXai:, ME® 3 

WEa**tB»n»rt?-rs»»«>-«3a«« 
ffi + 5 £ 3 IcMESfr 2 (DfitttJg t - = > y -r s xa 
fc, i!ES2oStS<Z)SI, «J:VffiE«3ottmC 
oBfflffiJc, WEiK»*:»«-*-*fc»^JB4©*t3|EmS: 
f^t^ll^ i5!2f4wTO^Ii^{:, ME 

»w«:**-rsxat, i»E*2«>«e«o-»i*«B 

+5J:5^(»E*4feJ:t/«5 0tt»JBI«r/^--^y^ 

tr, WE»4<©»»Bic!>-«^b**$iifcittEie 

xa*. iuisi i*5j:r;s2ose 
[0 0 4 8] WE*iis < ttj«»2 0«tt«ott»tLr 

[0 0 4 9 ] ±EOii!3(7>, **^^JRa*^»«ffi* 

llttHStrKtt-rs £ fc So 
[0 0 5 0] 

[0 0 5 1 ] (mi *> HftOflgtt) 0 1 tt, *%®<D% 

S2tt^lC0X-X > ^B^T-^, 13llil©Y 
-Y' ilrI§^5o 04 tt, 01-i3{O7lfcS 

f?, S5I^S2 0A-A , »»rBH-e*>5. ^Utt^ffi 
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•So 

[0 0 5 2 ] |2*5J;tJ ! i3l^tJ: 5£ S'U =» ^Sffi 
T i J&> fefi)t<5J?£ 2 0 0 nmO)f^lS 

mt^V *>frhf&Z>m$ 2 0 0 nm(7)|6J»««JR3^ 

WbiiT^S. ***»ttt?«, 2 *r* 

*i-5A*l*t»t UT i fcJB^fctf, *G>£JMt»t i0 
IT, Stl8-12/z m«F^*^<**«tf 10 0 
i-Z>b<7>X-htl\$, T i M(^A 1 , W, WS i $.tz\$ 

T i N««rffl^ttifefti\ *SSM£J»1Bt?l*l6 

[0 0 5 3 ] *niiio»^i«MTit ■ 1 
-1 5 o**t*iifc»+ J: 5 y 3 >St£ l tf>f& l <r> 
16»«aiM3flg©ffi(Z>J:*{c, **o#^»S3fe«5d^ 

E?y$*ir^s. ; en^n^^iS§*^5^ > 200 ^ 

6 XL X iX^mW 4 TS 1 (DlfeS&SJK 3 

<h^y nyisi t ^n^f^^y*^;* 

>»Rl©*ffifc#LTWTftJ66 a t, ^6atf>-iS J0 

[oo5 4]M*S3fe«5tt. ^Mr^Sf- 

Si7^lfc20(OlWl3^ 
^-^SH7^ t tO { 2o^)tSil 3«rfc!?Btf, 

ioo*^HftS5teffl5Jc«ifeixfc2oo«S«5 40 

i 3 05 1 3^t-^^-#o^-^ 

7 t«««fc»«$ixT^5. Sfc, tt*o«Hl3 
^ * * o * ~* &Jgi 7 OflMHB&tttt LT * 

[0 0 5 5] 6 $r«St5Stt^^i 6 

bO— v^y nyigiiD^y^ h/^Kll 
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v-y = >&gn<o&mz.%t\*x®v>\z.%x}x^z>. 
6 b ic^tf ^ v- y 3 y s« i «j £ Enm<o^mn 

tiTv^S. S6all **HftS*W5(Z>flffl 

[0 0 5 6 ] ^9 6^6 a*iWS»«!6 b 1***1 
«U A«aifc9*«S2 0|ft»«««l 0fci9*«$ 

h<^s> FU t««Wfc«8te*u & 
mia^ 9 (D^jBS5tffl 5 fflattWfttf SSftB i 3 60- 

1 1 t^Sl*«6rt(Z>AflE«9t^Lrm*»fc«|(l! 

snr^5 ft ^MM®icii2oo3y^^ 

Kl l#E«£ftT*3!K tii?ii03^^h/^K 

[0 0 5 7 ] ajn«4^tt, «»t5»aist-#y>r 

otM«SX« sir^ya yis 1 3&>b#Mtj» 
t- h v-y^r-fc^v'y syusucJlrfJK fto 

[0 0 5 8] ^»$3tU5 0, S/y aVStElttliS 
ttiioffi, +fttofclfe»««R8*>, #^l»*BR«SJx 
S±B**bttlB£«l 2#£ttJLT^So K«l 2tt, * 
^it6S*»5rt(7)«tt«i 3 ^offl, S^95 6 ton, 

fe^t/^y =r>S^l C0=r>^^ J?! 1 t*>n£ 

^nsriiTT, mrnm 3, ^S6fcj;(;3y^^ h 

13(7), S/!Ja>StRlWtR*Mll0>B, AJRE»9 

^>y 3 v£^l(S!ltJS^{loffi, *5J:U^^>^^ h 
/^Kl SnfcHTTJKffll 2tc 

ioTiibnti^, Km 2«v'y ^^mtmxh 
KKwr-fcSo ro/eai2tt, i/yayiftRoi 

S^tt^ bncoigo 5 V>fc< 1 1> 2 oS:ffl^fo-&fc 

[0 0 5 9] Hot, 20, |feaft»JK8 tO» 

-f ft 1 2©fiS«tt, 3 0ifi^ 

o«*r% H2*5itJ t H4^-t-J: 5(c#^J*S*»5 

wcESsnrv^So -rftb^^;#ai36o 

iS»T-tt:ft^««r-W:, JKffll 2(D«7c«3ft5, @3*5J: 
^H*g3fe«5<o»aJ^E«*ixr^5 0 19120, « 
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[0060] f-^#-#o^-^iMl7©tt*H *3fc, s^fcWT**rtfc*t««*«i 7. 

®951 3tt*$«l 0 0nm©T ia»kj$!>, Mftft* 1 #E?U £ftT:}3 9 . ff**l 

Jg8ttJ¥;*ft50 OnrnW^y a vSft«8 A'bfifc*. 7 _h CO ? h^y Kl 1 1 7 tS&ftlcS 

t-^^"#o^-^*l70ttSi LTtt. U3f~<7>E$l 8_hO=>y^ h/^ Kl 1 

Z^t><r>x-hti\Z if <ox 5t£i><r>&H^Xi> 10 ifi, M*&^<o&1fci 8 kM%.$)K&U£tiX^Z>. 

±<, *tt**r K-try^Lfc*fl«<>y a [0 0 6 4] av** h/<s> Kl l**5£*Bttt, T 

^H**«fllUfc«flS/<^^?A. iiAl»«llO*fc. A1,W, WSi, T i Nf 

[0 0 6 1] a*,fcTJ«**H6brt«>AJUe*9» t-fcotUi\ a^? h^? Kl liKTlWJ: 

Tii>e,l!), *©AJHE«9»*KHN*K. «10 tfAlBfra*Lfc*£*«tt©*ja©»£. 

OnDtfSlKm^MS. *«E*9*ft9Htr **V*I48. 2 X 1 0" 8 W/K . **&£*95 5 ©1 

WaoWUftaWlOB^Ja^ftlliS'fertB. ^6 P*tt47%, 5 9 X 1 0 ' 10 . 

afcJ:WS[»»6 b©»rBJgtttt, fj5 0 0 nmt-fi J/Ktftofc. Sfc. JRWS*tt 1 lmseciftoT, 

2. 6iim©ffi»ICiot^6 t l*©!6ail*W T H^©7 U— A h fc*WST Sfcffl 3 3 rasectCJ*:^ 

l!8:fc,fctf!&2©l6g!*fe&iSSI8Sl Ott-tft-efc, f'J fc. 

aylftioll', '/Javiftll. '/Jal'Mft [0 0 6 5] J: 9 fc#*t-«**» 5 tf£*ffl! 6 J; 

IBS, S i CK, kS^tt*fe*i«>flla>5-W>fc< t%2 oTjWSftT^SSSiCe^t. ti«i 3**^* 

jsitfJK*! 2 o*W». iWI'«ft»*A< *tftt*©rt«tto. 5~i »mO«ti'f). *#H»«r 

[0 0 6 2] *-:5**-#n*-**K7fc«5l61t T-#5o *S6*»*tftt, «Wl3*i^«T?BK 

{*«JK8, *5j;U ! ^^6wm2«iteli#S)gl OB, 951 2roffi7cSr*^«8S3feS5 5(?5»a5HEaL» SffiS 

*a+6mtlSfcJ:or**Sivfc, ■4K***i« l 8WSWtttHlll 3 J: 0 0. 5 w mi*i»c.A 
{gf§li3 2, 3 3, 3 7KJ:oT«dtS*iT^*. W ofc £ C ZK&W 1 2 afijcfrElt Lfc. * ©SS*. * 

lRa**HSl*UJ*«>*aSxa*:M*fk+*fci!>t». - IW*««5t*»l2Hb*t»a*lt80*t4 

©J;5tcJ6,Sti*Sm8*JJ;0=m2C0iteai^gi^i 0 Srl^ 9, #^»S*«5«tt«>»*J: 9«U««>«**1. 

&lMWMMfcJ:oT»*U !6St«»)18*5j:VS2 9*K<ftofc. *SW£ftT-li, £95 1 2©*jc©ffi 

roteSt-KSUll 0©Wjfi LTHtfcWSrffi^S-ia 5 Sfcot>-C. m«»l 3**T5«*TttO. 5 tf mrt«l 

ff*Llf\ WW»«II8*. IMMWHI3 2, 3 3, 3 fc*ofcfc r^fcRff Lfc#, j&TLfc 0. 5 <i mT*> 

7ro> ^_ 5^^_#B^-^«^7(7)jgffllcfc5-95 6*Stt4<. t-^^-*B^-?»l70il:jg 

»*»b*ia*nr^a. st. *2<»mm&9mi o ***ifc»»»»«8o»*«*t?t>j:v\ mi 2 & 

l&gt#Slg3 2, 33, 3 7 ©*riveft©tero9s# urtt. KSi 0 w m#o#*lft£RjR-r$t><*>-e*>*t 

i4**3ftxvs. 5 ©««» «. Mtsic. i,v =»mtmzitttis\) 

13. &J;tf£ft95 6l*lW&JSEi&9li. @4tC^£ft 40 itm, fc5^li*;h.fc©R0>5*>c!>*< t1)^-fn*»2 
oT»rt*ilT^6. -&0&JRJGI3 eCSSttS*- [0 0 6 6] #»fe^ffi©&S!»ftl&fcffil8©SJ 

r ^ 5o [0 0 6 7] ST, ^*&g5teSB5©J&S«SJ&8£lS£ 

[0 0 6 3 ] = h^-y Kl 1<D*# £14^7. 5 95 1 2 Hj^fl-lfc 1 5i5Alt-r5 £ . A^fLfc*^ 1 5 

6nm3) S£l OOnm»TiiiI^200n T. JfeiMI8fcJ:W«l 2 asJfli&SftS. 

mOAlIiffbtir^. JLOiJfcnV** ggi8£jC951 2(CA*fLfc**&l 5 0fdl<09i»l4. 
y Kl 1#T imtSi-VAimX-mhilX^X, 5^&9S 1 2 . ^956 £*-*t-eftgiIi t 

^ Kl l(Oi:*T-#^<OS#t*^ii5<^5i:* 5<? Ti/y =tvS«lttH-(Sl*>o-CigffT5. ^«S3tSS 
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#*iK»i2*«Ei9*J:tJ { 3>'#? h/<* Pi 
ifcJ:0#^»»**5J3J:Wft»i 2(c[smT£M2 

MlgiE^i 2ic®Jfc£tiT, *6»»»K8^J:^E 

951 2#S btJOjR$*lSo 
[0 0 6 8] E951 2©ill |ftmRflHII8*riitr* 
~^*^~#u;*-*»Jl7lcfcfr5o coj:5^jE» 
l 2*5J:^.m^K8>5^^^J:^it—^^^-# 

v- y ^ vsk i rtoinwiiBiB i6ia^ mff*«fc 

[0 0 6 9] J:* Lfc J: 5 fc#**#tta»S##IM* 
#3581 U *:£>JE«i 2{:i:oT, 3£J;tf£ 
ay** h^y K l l#aiB*BTTBfcftTV 

T, f&E?^$fet>T nf07i^-A^ Mc*tJ&T5£?Ffl 

3 3msec J: <1"*^ 
[0 0 7 0] BlJ:^«^fcS6K»«^JRa*^»*a* 
t->^^-#n^^Iot)^^\ Jfcl2 

^zumxt. (*«s) ^-^^a 

[o o 7 1 1 ftfc, JtB«>fiaiSi#K*B»*»«**» 
fco^TB6-B.l3*#SBLTR53T5. B6-B1 

tfcteo^TR«T5fc«>*>BT-*>5. §6-19, 
0«Bii-Hi3OtJi€iit?li, |4^i«I* 

T, 16 (a) (Cfc^T, ^ffi0&l e^cfctf^*? 

ki i«ra»«x.^^y = ^sfii«r*«-r^ ft 
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[0 0 7 2 ] 06 (b) fcfc^T, v"J a^SK 

ico, #^*a*»5t#js-rs»»©*B^ 

* h/^ Ki i(7>^ffi^J:t; ; eoj?]l(c^^S#tm2 
[0 0 7 3] 07(a) K.#^X , ^Ja V£« 

iJbo**i*ii«>**HIKItK2«:*5J:5fc, s/Ja 

yisioti^, tn€no**mswfli2«>*ffi4 

f* WB l coteSSSiS 3 *HMiT*. 
[0 0 7 4 ] B7 (b) icfci^T, I lWjgift 
/<? «»3oaHt*«t*#^*S**5fc#JK+5«»^ 

ajH«4*:»riti-*fc»«>JBl«>«ttJB3 1 Srfflftttfc 
»l©tttl3 1ft c /J3>'WlJ:t** 

^*»»**nr*9, «i»i*i3i«>, 5:^P6 

bfctt&T5»££>»ffitt* 117 (b) fc*TJ:5fc$' 

S3 ii*#!M s K^b«st>«>^*o, Rtsxa*>* 

tt, ST, fi^iMi3 0fffi^l:i*^'J 
*Mk3 i tc J: o T * l <7>lfe«i«SJBI 3 _ko^*;t£ # 9 J 
pj&»fert<5# l <7>«ttl 3 1 «:^J»TS. 

[0075] fg i 3 1 & i <omm 

j:0*i«)*t*«lfcb'ClS»«»ll3 2t»*U felt 
M»32l:J:or»i«)WM3irt5. 

S3 2^1TI1 «*.tfS/y aVHftR, '^MVift 

30 [0 0 7 6 ] #ClC 0 8(a) (Cfc^T, *feS«SJgl3 
2(7), $10««13 l±©«»t^tf6#^»S*« 
5(cM^T^^»^®{-^-^^^- #D ^^^^ 
7*:»«TS. ^^^-#o^-^»R7S:Jg^T 
SBSfctt, ST, Jfe»«»JR3 2©*B4#[:, lft*S 

2Jb«>«ft^^!>A(Z)Bt«:, #B¥l 1-3 3 0 0 5 

[0 0 7 7 ] ^-^^^-#o^-^fl|JR7S:B 

»R3 2 0^ix€ttO»ffi^#«C, ^7XvCVDftl: 
J:5«2©tt»R^ LTl6««»fli3 3S:»*T5. » 
•»M3 3tUli, W^i/aVim ^ 3 

5^ [0 0 7 8] 0 8 (b) {C^oVNT, v'^yli 
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»l^ft»(*»JR3*5J:t/ft»ft»R3 2, 33 
O, ny^^h/^KllC^t^^l:, a^** 

©*ftl*Rlt«2©*ffi#lIta-*-<5. 
[0 0 7 9] if-S**-#ta;rf-*SJR7£© 

fc, h*-;Ufcft5JK20WP«3 5&]&mt 

So SB 2 (DBB □« 3 5 1 3 <tyg#;\Z» 

Sit, f-^^#n^^gg7^iSl:^t 

2<7>|fip£&3 5<7>jg®lcf— ^**-#n;*-*Sflg|7 

[0080]JglO|BPS$34 $rMt5IlT11 ft 

CHF 3 i02^H^W7 p 7X-7{:J: t>SR l 0>lfe»ft 
Sf3^J:t;ifeiMK3 2, 3 3o, ny^^^ ^ 
Kl l^tei-SW^Srij/^v^l-S. fg2<7>§Bp«$ 

[0 0 8 1 ] 19(a) icfc^r , ^ y a ygs 
IrtORffllHlBl 6H-^^-#o^-^*JR7 <h 

^> *^«6SWR2 0«fflffi*^tp*10iBP«3 4(7> 

&JIR3 6^^^V^6>^-5S-&{CC l 2 ^ B C I 3 Oft 

Mi3 6^-^y^t5 e :uh,tcj:!), &J1JS3 
6£, f-^^#D^^SB7t3^^ h^s/ 
Kl 1 tt«*ttfc»«i-S«*iBllO»*fcJDI-t- 

So 

[0 0 8 2 ] &MJ^3 6 0), 40 
R7ttt5«»CJ:otlS«l 3jWMS&*iT^ 
5 0 Mi3 6 0, » i <^«ttS 3 2 
*ifc«ft<&-«t:: J: o rj^fS 6 rtoAJHEfil 9 
2ftT^S 0 Mi3 60, mi <7>§SaHfl3 4ft<DWA 
tt> ny^n/^Kll ±^**mSi*JBI 2 £^ IT 
= h/^ Kl 1 £«ftWfc»tt$ft-C^5. 

[0 0 8 3] 19 (b) (Cfc^T, 3 6$: 

S 5 J: 5 K*JMI 3 6 io J: V*6»«SJg 3 3 Oi£ffi£# 
tc, ^7X7CVDftia 0Sg3tf>*mjR£ LTJ6»{* 
«R 3 7 J&lii*3^i3 7 £ Wi 50 
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[0 0 8 4 ] &tc, 1 1 0 iCfc^T , *^»S3fe« 5 ^ 

»»R«ie«:»*+*fc»H, 19 (b) KwLfclMi 
»SR3 2, 3 3, 3 7&'**-->'/L"C\ **lfetf> 
J6»(*»JRlc^y sx h 3 8, 3 9«r«a-r5. *y y h 
3 8#, looSf»{c*5^S*^i»S*W5tS»Sl5 6 

5CMP*RI±oH^|RR|j:ft«. 5 i:£«P« 

6 t<Offl<DWmtteZ>X y s> h 3 8 0Jgffi(Cl2, flO 

sittS3 l^Rttjtr^-So 

[0 0 8 5 ]X^h38, 3 9**tl?tlBfitrr&K 
i§SS3 2, 3 3, 3 7^U5/h»:x5/fy/t 

5o ^nia * y y v 3 8, 3 90^41^^® 

SI3 2, 3 3, 3 7 0, *-S;**-#P;rf-*fclR 

7coj^isic:^5^^d>b, *-5:^^-#n^-^*JK 
7*S3ftlM«SUtfttJft£*iS. *fc, &8{%SR 

3 2, 3 3, 3 7 0*ft^ft<Z5ft&<Z>tt£j&>fc, ^»»6 
[0 0 8 6 ] 111 tCfc^T , 1 2 

Jg|3 7 0*i4#fc«*tt#y ^ =: K«rtt*-r*t* 
IC, *r<D*ftte#y-f S K£r, 11 0fcSLfc*y 2/ h 
3 8, 3 9 ^l:*§t^ ^LT, ^OJgfttttfy ^ 
K£, B*:fcJ:tmtt«>xa^ IRMSffi^^cfcoT/^ 

m 2 wStti 4 0 $:J6,MaJg 3 7 ©*B6fcHMM-<5. 
I2^ti40lt ^ftXXS5iotUi3j:e 
Si2i:©ra^Pfl, 3c«F«6 <hi£^i 2 £<z>Pflo£ 
m. fc^tf*^*^ h'*sy Kl l fcJBEWi 2 ^ofio^ 

ffl^jSt5fc^t)OT-*)D, ^2(7)^14 00^ 

[0 0 8 7 ] :0»2 0«ttl4 oiaot, -^-^^ 
^-#p^-^»R7^**»«rl»<W»*^T«bn 
T^S. f 2(OMg4 0^^--y^iaoTSf 

-**«7 0"t>*«fc#tf:-#-8«»«)*IB*«lttLr^ 
-So ftot, ^MR3 6^3y^^h/^KllO, ^ 
y l (S! ^ K#«l©B£tt2MB 2 o«ittii 4 o Id 

J:oTSbnr^5o ±iELfc<i: y h 3 8, 3 

9rtfctffi*tt#y>r ^ K«r*«Lr^y y h3 8, 3 

h38 OjSffir-^fcH LTl^Tt® 1 <F>W&M 3 1 0^®{c 

b%z<n&&m4 0&m&t$tir^z> o iot, ^y^ 

h 3 8 0jS®T-miO«^l3 1 tm2<D®&m4 Ot 
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[0 0,8 8] S20!«ai4 0<D&m&fc&£Xf L1t a CflfcitK StS3~5 ^ mffoMii^U 

y«ftKS ^Wlv' y ^ y a. *k i 4 & £ tf*#*E*M( 2 & bm&z *ifc**w* 

[0 0 8 9] HI 2lC*5^T, *«**»***tr^6. 2*J:lHMMMMU 

K«l 2«r**'TSfc»^ B3tefcJ:tf1ifi&<&xeo ^v'^yltflcli »* 1 0 # m*(D#»i#»* 

CF 4 fc02«>a^^*fcttCHF3t02«>»-&^ ft<Ri&S*uS. :«»^, ««12 0»«I4 5. 8 

^y^Lr*2O«ttJi4 0«:*»ttfc«HJ***. - W fc>*6fc, 1. 5X l 0" 9 J/KClWb^c CO 

i^MJ: 5 . $2<Ditl4 0ii^of:fei«fl4 1 », JR»**tt 1 8msec t ft «9 , f^W^^ 

»Wft«Ill3 7*»b*HJLr^6K»12* hfc#*+6l»HI3 3wecfctt:'<T+»^S<, **B 

#rt$ftSo Hi 2*tt, itfeaftS HBtt«*ofc. 

K3 7(0*ffi{ciff«»rtS*iT^S«»^l«*SnT^ [0 0 9 4 ] **Kj»*<z>»ll*^««ffl»u:#Lrj|S 

3 7(c«tT^fc«»Srl»*Lft< fcfcJ:^. 4 3»s»«Snt^ft^fcft, 8 J: tW£» l 

[0 0 9 0 ] fcfc. Hi 3^*5^T, miO«tt®3 1 2fcLr^ya>'aflSUKrffl^fc»*. w^ 3 ^ 

*5J:t;|g2^^tt®4 0&O 2 #*^7Xv£ffltNf:: ftJgiC^oTRSl 0 ii m*0#rt*«tf #»tt**l 

StEltM*>£m&« MftSBSOv^ynySffilW 30 tt, 3 OOKO^^^^^HM^^tb-f^Pl 1 ?, 

OfiJPM 4 rftWD, JE»1 2 «»«©*a*^»«ffl»tJ*«UTt»*»*tt:B» 

5 6 J: oT = V SIR £«bfefc*»ofc a Jfcffll 2T«1 0//mSoMS 

#A^bnr^§nr^5»»««iS^iRa#^*tt E»i 2£urtt, #fi«s i c, 

Hj*^*s*iSo ^±^xm^r^r, ±lB^fR^8t* * s> =« y»<k«*fci4^ 9 >Wtmm, fcs^tt*n 

[0 0 9 1 ] (S2^)ii«l) Hi 4£>£tfHi 5 BWfcfll^SCfctfr**. 

tt-wen, *»»o*2tDj6K»«ojRa*^»«u [0095] i6»«»R8ott-»tLrtt, &^3~5 

B, JUiojaWBotofcttKUr, jW«R±©T SiNWtfSiOOttt:, ««ZnS, ZnS 
3^tCi:l?JlJD^^n6&Ji«^^i»S^W{^^;^n 30 e, CaF 2 , BaF 2 Sfcl4Ge«ir«^:i:^ 

t^6Mil:^ot^S tt Hi 4*5j:tfBl 5"C 6 0 fc£U SiNtt, 3 tf mOM»«:8 

ft, *10j(*»ttt«a^HCt>OfcM-«>»#«r«- JRt*5f4if^*>!3. SiOIJ, 8*9. 5 /a m©*** 

«fc*4Sjft*r*fcfcR9!-r6. [0 0 9 6 ] lft»«»K8 £«»6£> 

[0 0 9 2 ] Hi4&J:tfHl 5^)^ti(:/7tJ;5 »2«)|*»*i«l 0©»»iis*45i:, fifixgtf 

****«o»fi*^»*ffi*©«i«tt, mi <Dm **.r«tar**!wifcftD, «a**iM*ffl**>8H6 

*»«»*a*^»«B«fc*^rjK»l 2*J:t«S» #B»tefc*fc». Jfe8ft»M8 l:l2^8ftSll 

RRBttur, iK^9Rfi»*oAA*Ml4^ASii «»««Ki 0<W»* Lrtt, ^<>«> 

JRMtl 4MEB1 2(7), v-Ii a^StRlflltSSllll© £ttSLr^fci\> 

i^i^tsu'Ti^o M«ii4^Lriii^3 [0097] ***»«^iRa#^**ffl*«>tttP]sa 

nmONi CrWrflK MSIHIl Ka-Otf fco^rRB-rS. 

-yy^ 3 7 7 □/□HKSSttr^So [0098] &MSJS1 4 tc*^» 1 5#A#tt" 

SSl 0 mSf(Z)M8Sr»Rt5ff* 5 0 0 nmO^ ££f 3 £-f£o 4*»Rl4lCA«lfc* 

!/3V»fca*:»^fc. »»15 0M»I4, M*H 4£iii©Lrv'*J =* 

[0 0 9 3] *fc, &JMMB14*), te»SSR8<!:« vg«itfflK|6]a>oriitrf 5 a &S»JKi 4£i§i&L 

i-8»»fc. **«K*»2fc«>nill«fc»liimfcR* » fc*^»tt, #^«S*fK2^A*E»9*5J:V3>'^ 
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^ hAs> Kl ItCfcG&JiSIRl 4{CfS]ij*T£#t£ft 

IK 2 J: orSM^^r S^&aSJSi 4fcA#-f 6* 

fltl o*»iatr^s. 
[0 0 9 9] #ft*E*Ht 2 iaotS»^tW4 

ft, AJRWBll 4^«Ufcft»««IBI8i3j:VJK«i 2 
2^l^l«JBl 4iS«):tf*feS<S»R8£frLT*- 

***-#^-*Sffli7U:fifc3o ^t-, ffiflSl 2 

[0 10 0] Ctf)J:p{iM»§l 4, ^n^J:!/ 
tfn*-**«7©»*ME«U 

2£. art*>&JRE*9 ay^n^yKll 
fcTtft^ft, *^««:SW**Sfc*, 

[oioi] ±»LfcJ:5^AJl»Ki 4tt, X^-O' 
e^y^ 3 7 7 G/D£»££*iT^Sfcfc, 
JRl 4-caJR-**S*^jB^»ft*:^* M«il4^S 

««Bl4t*^»KltK2iOlBPM:, 1/ (4n) 

£d x £U *^»**«5^*^«R*tK2^<DE 

1-fcfrt>Sil(»4©ilSS*:do£U jte»«»)S8 
<OH*f#*nx^ $Ma4rtos.«^a*f**no^ 

LX. ±lE^HaW4a*f*n= (nx'dx+no- 
d 0 ) / (dx+do) i5E«bfc. £ffl«4rt<Da«G> 

[0 10 2] M»114 0, J6R«»R8tC«-rS«5 
»ftftKttR2 t<Omm*hU<Ol/ (4n) 

MiSMi2i^iin/ (4n) iOfc** 
<ft5o &JR*B14^ JE»12M«-r5 

AJWMH4fc*#Hl6EitIB2t©nilBt» 
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[0 10 3] fcfc, *JHfc»«olR!a*^»*W«®* 

{c^it-50 6~iii iox«fciswfcia#fTfefts- 

l © fc *ft S »-& 

fct!!5S*3Sic*5(t5Hl l«>xao«oR|S»fco^rH 
l6-il8$r#SttS«t5c Hl6-Hl8»* 

[0 10 4] 01 6fc*3l*T, lfe»ftSR4 i4rflf*U 
D«5 0fl-»JR£ ItMiH 4 

^ [0105] H l 7 lessor , S^JS^rK^-r 5 

IH^y S/ hW^yfV^U »^CF 4 i0 3 

^ttl4 0i(:go/:feg^g4i^^^ Mft 
&SR3 7 3S»b88fflUTlr^5JE»l 2#^J*£ft5o 
[0106] B 1 8 (Cfcl^T, % 1 *>WttJI 3 1 

30 &£X}%2<r>m*&M4 0*, 02^^7X7^^ 

y»Si«I©ffilBfc, WtWitsos/JayiSi 
MOffiiMMSrHMM"*. z:ftfc,fc?K E3tfi2:fcJ:tf 
^JlS^l 4fc«*.fc*^»fi**5* s *»* 6JCJ:o 

14£ft£o 

[0107] Bl9tt, Bl 4*3j:tfBl Slc^LfdR 
40 ffl*^**HJ*o«»««r*'r«BH't?*5. 01 9t£ 

pic, feM\2<n. 3^i£«t-*>S«S^ffi« 

5(7 fc»*J:n«<4ot^5. 
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[01,08] xcTv tu j£«i2 0>«tg, irtzt>h 

^6 aft<D&mi2i&9£fefroT, fc- hv'V^COv'U 

«l*j:tf«20tt*I©ll!«**i«ai*^ ^ x 
9 fc« $ ft £ JRa*#»« ffi«*> J: o i 2 
<Dj(Tfc*«»i 3£&gbfc^J: 5^+5. CftfcJ: 
JC«l 2 JiOAJMWJll 4 *5J:t«e«i 
2^b©JS#«i«i 3fcS»fito3££#BfritS*u 
tf*<0ffiT#»WSft<&. JKi*3J:^*2«)KlS»««) 

[0109101 9fc*Lfc*a*^«l*ffl«i:IBI« 

uatasi^r, e^i 20, t«%i 3*>iefffc*><5* 
*^»ft*«5«5jiffi^bar«*wi 3#jk«i 20 

«5cfcifcfeft^*5fc, ««» 1 3 Sr*^»S3te» 5 
ortMfcKRS-frTfcJ:^. 12 011 11-151^ 

BrffiHT-fcSo 0 2 0lc^"f £ Jffi«l 2±&£tf 

it. j^^s 1 2<nm7ctmtebte^tiLU^nm^i 3£ 
[0110] *an0ftB#ftattH*tt. &±-crb 

RjR-f SB**, «2 3 fc*#*B±«> 

X V JO** AfHMI*r«*.fcW* £ "f5 
L"C, 

&mmmt. ass±«>#^«H*t»t ©rat** i#m 

tt, it«*3-5iim»©*^»«r»RUr*ffl-*- 

Tg#3&t>*>, «x.KZ nS, ZnSe, C a F 2 , B 
aF 2 lfc(iGef^^5 e -t Lt, lOlftli, 

S?»li^ tr«ft 1 0 11 mff^^HftSTKR-f 

5t><^ Wx.liS iN, SiO, Si ON££J3:S i C 
f^^So ^ft^<£ (ISlOH*^ttK« 1 0 1* m* 
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[0111] ioo7^^ytt*St« 
*F#*fefttf, **w*s*«*«tf-rs&**Ki* 

rt*K»Kioie*tt\ X/ (4n) fcJ8fcT«-rs 

/<? [0112] 

[3§«*>»*1 EU:RflLfc*5fc*«Sltt* 

fc^tfStR^ 3 ^** h/^y K©*ft?ft*SIW*KT 

[0113] 
[Bs^ffiniftRn] 

[11] *»RO*l«)3Slfc»R«)lBa#^»«HII*r 
[12] liwx-x' liiit-^o 

[13] il^Y-Y' ilfilt^So 

[94] Hi~H3ic:*UfcSRa#^»*tU«^<tS 

J0 [15] I20A-A' iB»fffiH"C*>S« 

[16] Hl-H5fc*Lfc*a*^»«U««>IK»* 
ttfcoi^rRW*"Sfc»«»TffiH"e*>5. 
[17] ai-B5^LfciRa*^»*03«^»ac* 

[is] Bi--B5fc*LfcjRa#^»*ta*«>«** 

[19] Bi-B5tiSLfciBa**i«u««>«a* 

[lio] Bl-B5fc*Ufc*a**«*U««)IKB 
40 ^fttco^TRE^Sfcfc^PBBT-fcSo 

[Hi] Bi-B5fc«LfcjRa*^»*Hi««>ita 

*j£{co^rRWi-Sfc*^ISfffiB"C*>So 
[112] Bl~B5fcwLA:JRa*^»«U*^** 

#tetco^TR8^rafcfc<&6»ffiBT-*>S 0 
[113] Bl~B5ki*tfc?Ra**»«tii««)K^ 

»o^tlW5fc>i)«ir^6o 
[ii4] *»B«>ji2©ii«»««)*a*#i'««B* 

[H5] **«^*2^*ai»i8ojRa3S^nw*tii* 

50 £^-f$r®lT-fc£ 0 
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[01.6] 014*5*^01 5fc»Lfc!Rai**MMfttH 
[017] Hi 4asJ:WHi 5fc«b.fclRa[**H**aJ 
[018] 01 4£J;tf0i 5t«LfclRa##HMfcffl 

[019] 01 4*3<fctf0i 5^«Ufc!RiI**HM*U 

«0>S#« * B S * ■ 
[0 2 0] Hi~H5^bfcJRS[*^ll*a«^SE» 

[02 1] IR^ItWa*:*-*"*^*^****** 81 * 
[0 2 2] H2 l^tt-****^***^ 0 
[0 2 3] 0 2 l*5£tf02 2fc^Lfct***>-*7G* 

[02 4] j»»*«ist*+s<**^*a*^»*ffl* 
[0 2 5] »»it«at^*a*«>*s**»*ia« 

[0 2 6] 0 2 SfcSSftSlRS****^*^*- 
[«F»*>R91] 

[01] 
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